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[57] ABSTRACT

A drive arrangement for a selectively engageable
wheelset includes a clutch and a freewheel arranged in
series, one behind the other, between a transmission and

the selectively engageable wheelset. The clutch is de-

'signed as an overload release clutch, so that overload-

ing of the drive to the selectively engageable wheelset is
avolded when the freewheel is engaged. In addition, the
clutch will permit interruption of the drive to the selec-
tively engageable wheelset completely and as long as
desired. The freewheel can be locked as a function of
various operating conditions or upon demand.

6 Claims, 1 Drawing Sheet
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DRIVE ENGAGEMENT FOR A SELECTIVELY
ENGAGEABLE WHEELSET

-~ This 18 a continuation of application Ser. No.
- 07/296,912, filed 12 Jan. 1989 abandoned, which was a
continuation of application Ser. No. 07/103,482, filed 30
Sept. 1989 abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention concerns a drive arrangement having a
freewheel, clutch and differential for driving a selec-
tively engageable wheelset, in particular for that of a
front axle of a motor vehicle where at least one addi-
tional constantly engaged wheelset is provided.

2. Description of the Related Art

The drive arrangement taught by DE-GM 7 532 940
provides a clutch as well as a freewheel in the drive line
for a selectively engageable wheelset, so that the drive
to the front wheels of a motor vehicle can occur either
through the freewheel or through the clutch. This
means that either a fixed relationship is maintained be-
tween the rotational speeds of the two wheelsets, and
hence that the advancing selectively engageable wheel-
set will continously slide over the ground, or that the
freewheel establishes a drive connection to the selec-
tively engageable wheelset beginning at a certain de-
gree of slip of the constantly engaged wheelset. In this
drive arrangement, the front wheelset can be shifted
only under certain conditions, namely when the clutch
is engaged, or when the freewheel can transmit power
to the selectively engageable wheelset above a certain
- slip at the constantly engaged wheelset.

This drive arrangement has the disadvantage that
power is transmitted to the selectively engageable
wheelset either under only limited conditions or it is
engaged constantly (except when it overruns the con-
stantly engaged wheelset). In addition, the driveline to

the selectively engageable wheelset is not protected
against overload. .

SUMMARY OF THE INVENTION

The problem underlying this invention is seen as that
of improving the drive arrangements in such a way that
the driveline to the selectively engageable wheelset is
simultaneously protected against overload and unneces-
sary use.

This problem has been solved by arranging the drive-
line for the selectively engageable wheelset with the
clutch and the freewheel in series, one behind the other,
using a clutch that can both be selectively engaged and
disengaged, and that can operate as an overload release
clutch. '

By this means, the advantages of the clutch as well as
the freewheel are utilized in the driveline for the selec-
tively engageable wheelset The clutch prevents unex-
pected loading of the driveline for the selectively en-
gageable wheelset, while the freewheel disconnects the
drive to the selectively engageable wheelset when it is
overrunning the constantly engaged wheelset. In addi-
tion, overloading of the driveline for the selectively
engageable wheelset is avoided, since the clutch will
slip or disengage completely above a certain transmit-
- ted torque.

By reason of the differential gear and the freewheel,
the selectively engageable wheelset has no power trans-
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mitted to it as long as its average speed is greater than

the average speed of the constantly engaged wheelset.

In addition, the freewheel preferably can be locked
under certain conditions, for example, allowing for the
transfer of braking force to the selectively engageable
wheelset during braking. Furthermore, locking of the
freewheel whenever reverse gear is engaged allows
supplying of power to the selectively engageable
wheelset during reverse operation when the freewheel
would otherwise overrun.

BRIEF DESCRIPTION OF THE DRAWING

The drawing shows schematically an exaniple of the
invention which is described in detail in the following.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

A motor vehicle 10, such as an agricuitural tractor,
construction equipment or similar machine, is equipped
with a rear wheelset 12 and a selectively engageable
front wheelset 14 which are driven by an engine 16
through a transmission 18.

The rear wheelset 12 is arranged on an axle 20, which
in turn contains a differential gear 22, and is continu-
ously driven by means of the transmission 18, as long as
the usual main clutches, not shown, are engaged.

The front wheelset 14 also is mounted on an axle 24
which contains a differential gear 26. The axle 24 is
configured as a steerable axle and can be steered by an
appropriate steering arrangement 28. On either side of
the differential gear 26, power transmitting half-shafts
30 extend to the left and right wheels 32 and 34.

The transmssion 18 transmits power to a hydrauli-
cally controlled clutch 36, which may be configured as
a multi-plate clutch, and from this to a freewheel 38.
The freewheel 38 is connected at one end to the clutch
36 and at the other end to a drive shaft 40, which trans-
mits power to the differential gear 26. The gear ratios
provided in the transmission 18 are normally selected in
such a way that the front wheelset 14 is driven 2% to
5% faster than the rear wheelset 12 in straight-ahead
operation.

The freewheel 38 is so arranged that no power is
transmitted to the differential gear 26, and hence to the
front wheelset 14, when the clutch 36 is engaged and
during straight-ahead operation as long as the front

.wheelset 14 is operating at a speed greater than that

imposed by the clutch 36. Together with the gear ratios
in the transmission 18, as noted, this will result in no
torque being transmitted to the front wheelset 14 until
the rear wheelset 12 shows at least 2% to 5% slip. Only
after this value of slip has been reached will the free-
wheel 38 provide a rigid connection between the drive
shaft 40 and the clutch 36.

Preferably, the freewheel 38 can be locked depending
on conditions other than the difference in speed be-
tween the front and the rear wheelsets 14 and 12. For
example, via a lever 42, a brake pedal 44 and a shift
lever 46, each of which is connected to the freewheel 38
by a control unit, not shown.

By means of the lever 42, arranged on an operating
platform, not shown, of the motor vehicle 10, the opera-
tor of the motor vehicle 10 can arbitrarily lock or un-
lock the freewheel 38.

By means of the brake pedal 44, the freewheel 38 is
locked each time the brakes, not shown, of the motor
vehicle 10 are actuated. In this way, a connection is
established between the wheelsets 12 and 14 during
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braking, which makes it possible to transfer braking
torque from the brakes of the rear wheelset 12 to the

front wheelset 14, and thus eliminate the need for sepa-

rate brakes for the front wheelset 14.

In addition, the freewheel 38 can be locked by means
of the shift lever 46 each time the motor vehicle 10 is to
be operated in reverse. Without such a lock, the free-
wheel 38, operating as a simple overrunning clutch,
would continuously overrun during reverse operation
and could never transmit any driving torque to the front
wheelset 14. Locking the freewheel 38 will assure the
avanability of driving torque at both the wheelsets 12
and 14 during reverse operation.

It also 1s possible to control the freewheel 38 as a
function of the position of the steering arrangement 28.

To develop driving torque at the front wheelset 14,
the clutch 36 must be engaged and a connection estab-
lished between the transmission 18 and the freewheel
38. The clutch 36 can be controlled arbitrarily by the
operator or it may be controlled by other operating
conditions, such as a braking operation, a change in the
exhaust gas temperature of the engine 16, a load applied
to a three-point equipment hitch, not shown, or other
conditions. If necessary, control of the clutch 36 and the
freewheel 38 can be combined. |

The advantage of the clutch 36 lies in the fact that it
permits the drive to the front wheelset 14 to be inter-
rupted under certain conditions, so that an excessive
overload of the clutch 36, the freewheel 38 and the
drive shaft 40 can be avoided. |

When both the clutch 36 and the freewheel 38 are
engaged, the half-shafts 30 leading to the left and the
right front wheels 32 and 34 will rotate at different
speeds during cornering, due to the differential gear 26
for the front wheelset 14. Hence, during cornering, no
overload can occur between the half-shaft 30 for the left
wheel 32 and the half-shaft 30 for the right wheel 34. As
long as the average rotational speed of the two half-
shafts 30 during cornering results in a speed equal to
that of the drive shaft 40, no overload can occur be-
tween the front and the rear wheelset 14 and 12, since
the freewheel 38 will at that time be overrunning the
speed of the clutch 36. This condition will occur when
the front wheelset 14 is operating at an average steering
radius that 1s greater than that of the rear wheelset 12,
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increased by the percentage in the overrun of the front
wheelset 14. This will occur at a deflection of the steer-
ing arrangement 28 of approximately 35 degrees.

The transmission of power to the front wheelset 14 is
dependent upon the slip existing at the rear wheelset 12,
so that with a slip greater than 2% to 5%, either straight
ahead or cornering, the freewheel 38 may be locked.

As soon as the freewheel 38 is engaged, the maximum
torque that can be transmitted to the front wheelset 14
will be determined by the overload release torque of the
clutch 36. This will avoid overloading of the freewheel
38, the drive shaft 40, the differential gear 26 and the
half-shafts 30. |

We claim:

1. A drive arrangement including a selectively en-
gageable wheelset in a vehicle also having a substan-
tially constantly engaged wheelset, a prime mover, and
a differential drivingly connected to said selectively
engageable wheelset, the arrangement comprising:

a freewheel having a first side drivingly connected to
the selectively engageable wheelset via said differ-
ential and a second side; |

an overload release clutch having a first side driv-
ingly connected to said prime mover, said overload
release clutch automatically disengaging when the
torque transmitted therethrough exceeds a prede-
termined maximum.

2. The drive arrangement of claim 1, further compris-

ing means for selectively locking said freewheel.

3. The drive arrangement of claim 1, further compris-
ing means for automatically locking said freewheel
depending upon the direction in which said clutch is
being driven.

4.. The dnive arrangement of claim 1, wherein said
vehicle has brakes for braking at least one of said wheel-
sets and wherein the arrangement further comprises
means for automatically locking said freewheel when
said brakes are applied. |

5. The drive arrangement of claim 1, wherein said
selectively engageable wheelset and said constantly
engaged wheelset are front and rear wheelsets, respec-
tively, of said vehicle. |

6. The drive arrangement of claim 1, wherein said

overload release clutch comprises a multi-plate clutch.
. * x * |
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